Induction of iron regulatory protein 1 RNA-binding activity by nitric oxide is associated with a concomitant increase in the labile iron pool: implications for DNA damage.
Iron regulatory protein 1 (IRP1) is a bifunctional [4Fe-4S] protein that controls iron homeostasis. Switching off its function from an aconitase to an apo-IRP1 interacting with iron-responsive element-containing mRNAs depends on the reduced availability of iron in labile iron pool (LIP). Although the modulation of IRP1 by nitric oxide has been characterized, its impact on LIP remains unknown. Here, we show that inhibition of IRP1 aconitase activity and induction of its IRE-binding activity during exposure of L5178Y mouse lymphoma cells to NO are associated with an increase in LIP levels. Removal of NO resulted in a reverse regulation of IRP1 activities accompanied by a decrease of LIP. The increased iron burden in LIP caused by NO exacerbated hydrogen peroxide-induced genotoxicity in L5178Y cells. We demonstrate that the increase in LIP levels in response to chronic but not burst exposure of L5178Y cells to NO is associated with alterations in the expression of proteins involved in iron metabolism.